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Abstract: Zooplankton is a biological compartment widely used in the bio-monitoring of aquatic 
ecosystems. It allows early detection of environmental disturbances even before reaching the upper 
compartments of interest to humans. The present study evaluated the ability of two rotifer species 
Brachionus falcatus and Platyias patulus to indicate organic pollution in the Ouémé River basin. 
Sampling was done between October 2014 and September 2015. Plankton net of 20 μm mesh size 
was used. Parameters such as NH4+, NO2- and PO43- were measured in water and used for the 
calculation of the Organic Pollution Index (IPO). The results showed that the occurrence of 
B. falcatus and P. patulus was 96.66% and 81.11%, respectively. Both species were particularly 
abundant in sites such as Kaboua and Vossa as well as downstream of the basin (Agonlin-lowé and 
Bonou). These strong abundances are linked to a very strong organic pollution in Kaboua and Vossa 
then to a high organic pollution at downstream. The least organically polluted station (Kpassa) had 
the lowest abundance of both species. B. falcatus and P. patulus are therefore two indicator species 





Aquatic ecosystems are invaluable, contributing 
substantially to a country's economy. But human 
activity generally affects their integrity. Thus, there is 
change in the general functioning of these ecosystems 
and consequently a significant drop in productivity. 
Ouémé River in Benin is the first aquatic ecosystem in 
terms of occupied area. Throughout its basin, there are 
sources of disturbance e.g. agriculture, industry, 
urbanization. Simeonov et al. (2003) reported that 
anthropogenic influences such as urban, industrial and 
agricultural activities degrade surface waters that 
become hazardous to drinking water, industrial use, 
and agricultural use as well as for other types of use. 
These sources of disturbance at upstream of a stream 
are drained along the basin (Calandre and Jacono, 
2006) and lead to a greater alteration at downstream 
and in the receiving water body (Arimoro, 2009). 
Ouémé River basin is thus impacted from upstream to 
downstream in evolving dynamics other time. 
                                                          
*Correspondence: Arsène Mathieu Houssou                                                                                DOI: https://doi.org/10.22034/ijab.v6i5.465 
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To preserve the richness of the Ouémé river 
ecosystem, it is necessary to be able to follow the 
evolution of its ecological status so that management 
decisions will be made at the right time. Biological 
monitoring is a comprehensive integrating method to 
assess both the quality of the ecosystem and its impact 
on biocenosis. Zooplankton is one of the most 
important biological compartments for ecological 
processes. They are good environmental indicators 
that can express different responses to different 
disrupters (Houssou et al., 2017a). These responses 
are also very variable between the component species 
of the zooplankton community. Some species are 
known to be common to eutrophic environments while 
others are very sensitive (El-Enany, 2009). 
Eutrophication affects the zooplankton composition 
shifting the dominance of large species (copepods) to 
the smaller species (rotifers) (El-Shabrawy, 2000). It 
is therefore a very appropriate community for the 
monitoring of environmental changes. 
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Brachionus falcatus and Platyias patulus are both 
rotifers species of the family of Brachionidae. They 
are among the most abundant species in the Ouémé 
basin (Houssou et al., 2017b). Mola (2011) showed 
that rotifers of Brachionidae family are indicators of 
eutrophication; A phenomenon resulting from organic 
pollution and the mineral charge of water. The present 
study therefore assessed the ability of B. falcatus and 
P. patulus to indicate organic pollution in the Ouémé 
river basin in Benin. 
 
Materials and Methods 
The study was conducted in the Ouémé river basin in 
Benin. The catchment area (Fig. 1) extends between 
6°51' and 10°11' north latitude and 1°29' and 3°24' east 
longitude. It covers an area equivalent to half of the 
territory of Benin republic (i.e. more than 50000 km²). 
Fifteen sampling sites were selected from upstream to 
downstream and taking into account the main 
tributaries of the river (Okpara, Zou, Beffa and Donga 
rivers) (Fig. 1). The variability of habitats and 
anthropization in the basin were key factors in the 
choice of sites. 
Sampling of zooplankton was done monthly over a 
12-month period (October 2014 to September 2015). 
A 20 μm mesh plankton net was used with a 
combination of vertical and horizontal sampling 
techniques. Samples were fixed in-situ with 5% 
formaldehyde. In laboratory, the samples were treated 
under a photonic microscope. Both rotifer species 
(B. falcatus and P. patulus) were identified and 
counted. The Ahlstrom (1940) guide was used for 
identifications. The count was made milliliter per 
milliliter over the entire volume of the samples by 
using a four-grid enumeration cell of Burker turk. A 
photograph of the species (Fig. 2) was also made. 
A sample of water was collected biweekly at each 
station for determined parameters such as NH4+, NO2- 
and PO43- (Houssou et al., 2017c). Standards methods 
(APHA, 2005) were used for determination of these 
parameters.  
The presence/absence of the two species was 
studied in the different stations and over time. The 
distribution profile of the abundances in the different 
sites was studied with the attribute symbol plot in 
Canoco for windows v.4.5 software. Then, the organic 
pollution in the different sites was evaluated with the 
Organic Pollution Index (IPO) of Leclercq and 
Vandevenne (1987) modified by Leclercq (2001). 
This index is based on the classification of parameters 
such as ammonium, nitrite and orthophosphate into 
pollution classes which mean gives the IPO. The 
classification grid is presented in Table 1. The 
distribution spectrum of the mean abundance of 
species in the various status of organic pollution was 
established and the Tukey test was used to test the 
difference between the statuses. The Spearman 
correlation was also calculated between the species 
and the organic pollution index. 
 
Results and Discussion 
Spatial and temporal distribution of species: The two 
Figure 1. Geographical map of sampling sites in Ouémé River’s 
basin. 
Figure 2. (a) Brachionus falcatus and (b) Platyias patulus. 
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species had a perfect distribution between December 
and then May and in June and July for B. falcatus 
(Table 2). Platyias patulus was also found in all 
stations in November. In September, it was absent in 
the basin while it was present only at Agonlin-lowé 
and Bonou in October. Platyias patulus was absent in 
Zagnanado in August, in Kpassa in June, July and 
August and then in Donga in June and August. As for 
B. falcatus, it was not found in Vossa in October and 
November and then in Kpassa in August, September, 
October and November. This distribution confers an 
occurrence of 96.66% to B. falcatus and 81.11% to 
P. patulus. They are therefore constant species in the 
Ouémé basin (Dajoz, 2000) and are characteristic of 
its ecosystem. The two species being cosmopolitan 
with a preference for warm waters, their strong 
presence in the Ouémé basin is justified. They have 
already been found in Beninese waters Houssou et al. 
(2015 and 2016). The rarity of P. paltulus during the 
months of September and October (high water period) 
shows that it is strongly affected by the volume of 
water. It was only observed in October at the two 
stations in downstream (Bonou and Agonlin-Lowé). 
The topography of the basin giving a relatively high 
stability to the downstream water compared to the 
upstream zone, favored the maintenance of the species 
in downstream even if water volume is high. The 
water flow is therefore a strongly limiting factor in the 
distribution of P. patulus in the Ouémé basin. 
Species abundance distribution: The abundance of 
B. falcatus and P. patulus in the study sites is shown 
on Figure 3A and B, respectively. The two species 
presented a perfectly equivalent profile of their 
abundances. The growth/decline of one is 
systematically followed by that of the other. 
Brachionus falcatus appeared most abundant with 
densities between 209 ind.m-3 and 927 ind.m-3. For 
P. patulus, the densities ranged from 39 ind.m-3 to 185 
ind.m-3. The two extremes of density of each species 
were observed on the Okpara River (Kaboua and 
Table 1. Classes limits of parameters including in IPO calculation (Leclercq, 2001). 
 
Classes NH4+ (mg.L-1) NO2- (µg.L-1) PO43- (µg.L-1) 
5 < 0.1 < 5 <15 
4 0.1-0.9 6-A0 16-75 
3 1-2.4 11-50 76-250 
2 2.5-6 51-150 251-900 
1 >6 >150 >900 
IPO = mean of classes numbers of the three parameters; IPO = 5.0-4.6: No organic pollution; IPO = 
4.5-4.0: Less organic pollution; IPO = 3.9-3.0: Moderate organic pollution; IPO = 2.9-2.0: Strong 
organic pollution; IPO = 1.9-1.0: Very strong organic pollution. 
 
Table 2. Spatial and temporal distribution of Brachionus falcatus and Platyias patulus in the Oueme River basin. 
 

























B P B P B P B P B P B P B P B P B P B P B P B P 
Agonlin-Lowé Ag-L                         
Bonou Bon                         
Zagnanado Zag                         
Toué Tou                         
Atchérigbé Atch                         
Dassa Das                         
Atchakpa-Béthel Atch-B                         
Atchakpa-Rejet Atch-R                         
Atchakpa-Pompage Atch-P                         
Kaboua Kab                         
Vossa Vos                         
Kpassa Kpa                         
Bétérou Bét                         
Donga Don                         
Affon Aff                         
B- Brachionus falcatus, P- Platyias patulus. The colored boxes show the present of the species. 
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Kpassa station respectively for the highest and lowest 
abundance). The stations of Agonlin-lowé, Atchakpa-
Rejet, Vossa and Bonou also had high densities of 
both species.  
The Okpara River, which is the main tributary of 
the Ouémé River, gave in this study the lowest and 
highest density of the two studied species. Both 
species being primary consumers, their development 
is strongly linked to that of phytoplankton. 
Phytoplankton in tropical condition is limited by the 
mineral charge; the insolation being mostly sufficient. 
Thus the Okpara River respectively in the Kpassa and 
Kaboua sites had the lowest and highest 
mineralization. At the Kpassa sites (low 
mineralization), a hydrological dam is set up for the 
production of drinking water for Parakou city. The 
pollutant discharges into this site are therefore very 
limited. As for the Kaboua sites, located further 
downstream and in a forest area, it is a border between 
Benin and the Federal Republic of Nigeria. It is 
therefore highly used for trade between the two 
countries. At the mineral level, this station reflects not 
only the directly induced pollution but also the load of 
the whole river from the upstream under the influence 
of the transfers (Calandre and Jacono, 2006). During 
the low-water periods, there was a strong 
phytoplankton production coinciding with the bloom 
of the two studied species of rotifer. The removal of 
water during the dry season therefore created the 
conditions for multiplication of the two species 
(Zébzé-Togouet et al., 2005). 
Organic pollution: In terms of organic pollution in the 
basin, three statuses were observed (Table 3). 
Moderate pollution has been observed in sites such as 
Zagnanado, Toué, Atchérigbé, Dassa, Atchakpa-
Béthel, Atchakpa-Pompage, Kpassa, Bétérou, Affon 
and Donga. A status of strong pollution was then 
observed at Agonlin-lowé, Bonou and Atchakpa-
Rejet. The stations of Kaboua and Vossa were very 
strongly polluted. Ammonium, nitrites and phosphates 
which have been used for the determination of organic 
loading are products of mineralization of organic 
matter in water (Leclercq, 2001; Wang et al., 2006; 
Abai et al., 2014). Their concentration in water 
therefore indicates the degree of organic pollution. 
The organic inputs in the Ouémé basin are from 
various sources. Agriculture is currently the most 
important source of inputs, crop residues and 
processing waste. Increasing urbanization in the 
Ouémé basin places domestic wastewater as the 
second most important source of organic matter in the 
surface waters of the basin. The industry also 
Figure 3. Plot of Brachionus falcatus (A) and Platyias patulus (B) abundances throughout sampling sites. Sites codes are same as in table 2.Values 
represents species abundances (ind.m-3). 
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contributes in some places to the organic pollution of 
water.  
At stations with moderate organic pollution (such 
as Affon, Donga, etc.), urbanization is less and 
domestic waste is not an important source of pollution. 
The organic matter in the water of these sites comes 
mainly from agriculture. Particularly in Atchakpa-
Betehel, the organic load could have been more 
important than moderate. Self-purification between 
Atchakpa-Rejet (the discharge point of the “Sucrerie 
du Complant du Benin (SUCOB)” plant) and this 
station by macrophytes, mainly Eichhornia crassipes, 
contributed to the reduction of pollution (Kone, 2002). 
In the discharge station of SUCOB where pollution is 
high, the main source of organic pollution is therefore 
the sewage from the sugar production plant. As for the 
other two sites (Bonou and Agonlin-lowé) with strong 
organic pollution, they are in downstream of the basin, 
thus presenting an accumulation of the pollutant load 
from upstream. These are also areas with significant 
urbanization. The direct anthropogenic impact is 
therefore important. The station of Kaboua for the 
reasons mentioned above and the station of Vossa 
have a very high organic pollution. Anthropization 
and agriculture are the two sources of organic matter 
in the station of Vossa. 
Ecological spectrum of species: The distribution 
spectrum of the abundance of the two species in the 
three statuses of organic pollution observed shows an 
increase in both species with the increase in pollution 
(Fig. 3). For each of the two species, the density in the 
moderate pollution status was significantly smaller 
than in the other two status (P<0.05). A significant 
correlation (P<0.05) is observed between the IPO and 
the abundance of the two species (Table 4). The 
Spearman correlation was -0.676 for B. falcatus and -
0.707 for P. patulus. Brachionidae rotifers are known 
to be strongly linked to water eutrophication (Serafim-
Junior et al., 2010; Mola, 2011). The phenomenon of 
eutrophication is a strong biological multiplication 
thanks to an enrichment of water in organic and 
mineral matter. Thus the profile of the two species of 
Brachionidae (B. falcatus and P. patulus) in the 
present study shows that they are strongly related to 
eutrophication. Since organic pollution is the main 
source of eutrophication parameters, the two species 
perfectly indicate the organic load in the basin of the 
Ouémé basin. 






level NH4+ NO2- PO43- 
Agonlin-lowé 2 3 2 2,33 Strong 
Bonou 3 3 2 2,67 Strong 
Zagnanado 4 3 3 3,33 Moderate 
Toué 3 3 3 3,00 Moderate 
Atchérigbé 4 3 3 3,33 Moderate 
Dassa 4 3 3 3,33 Moderate 
Atchapka-Bethel 3 3 3 3,00 Moderate 
Atchakpa-Rejet 2 2 2 2,00 Strong 
Atchakpa-Pompage 4 2 3 3,00 Moderate 
Kaboua 2 1 1 1,33 Very strong 
Vossa 3 1 1 1,67 Very strong 
Kpassa 4 3 3 3,33 Moderate 
Bétérou 4 3 3 3,33 Moderate 
Affon 3 3 3 3,00 Moderate 
Donga 3 3 3 3,00 Moderate 
 
Table 4. Spearman’s ranks correlation between species and IPO value. 
 
Species IPO 
Brachionus falcatus -0,676* 
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Conclusion 
Rotifers B. falcatus and P. patulus both from the 
family of Brachionidae have a profile strongly related 
to organic pollution in the Ouémé River basin. Their 
maximum density is associated with the very strong 
organic pollution in the sites of Kaboua and Vossa. 
The two species are therefore interesting bioindicators 
of organic pollution in the Ouémé river basin. 
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